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this test is performed by adding complement pooled from
laboratory animals or from immunocompetent human donors,
and would over estimate efficacy in individuals with complement
deficiencies who are not able to mount a bactericidal response
in vivo.” Such individuals must rely on other immunologic
mechanisms, principally opsonophagocytosis,® for immune pro
tection. Anti capsular antibody induced by polysaccharide vac
cination has been shown to protect individuals with TCCD,*
however, the antibody response varies. Biselli et al. found that 11
individuals with homozygous C7, C8 or factor H deficiencies
had significantly decreased antibody responses to both group A
and group C capsular polysaccharides at 45 d post vaccination vs.
24 controls.’" Eleven heterozygous individuals appeared to have
an intermediate response. Andreoni and colleagues found no
significant differences among eight survivors of meningococcal
infection with absent CH50 activity, eight heterozygous family
members, and three controls at 3 4 weeks post vaccination.*
Platonov et al. did not find significant differences between 18
patients with C7 or C8 deficiency, 7 of their healthy relatives,
or 38 health controls at 54 weeks post vaccination,” nor did
they find differences 4 y out between 54 complement deficient
individuals and controls.”> Drogari Apiranthitou and colleagues
found trends toward a lower response to group Y 7 y post
vaccination in 17 patients with TCCD, but this fell short of
statistical significance (p = 0.07).>* Herva et al. reported an
individual with low levels of several complement components
whose response to group A vaccination was low despite a normal
response to a 14 valent pneumococcal polysaccharide vaccine.”
Taken together, these reports suggest that impaired anti capsular
antibody formation is not a uniform feature of TCCD, but is
nevertheless significant in some groups.

The anti capsular IgG levels of the patient in this case report,
compared with typical responses to meningococcal polysaccharide
vaccination, in which the 95% confidence intervals for total
antibody to groups A and C remained above 2 pg/mL up to ten
years out,’® appear to be modest for group A, but clearly deficient
to group C. His antibodies to group W 135 were undetectable
and to group Y were clinically inadequate. This case report
represents the earliest time to vaccine failure in a C7 deficient
individual in which the infecting serogroup and prior antibody
levels are known. Platonov et al. reported on meningococcal
disease occurring in a C7 deficient individual at 9 mo post
vaccination.”®?” The serogroup of the infecting organism was not
reported, but the individual showed an increase in antibody
level to the group C polysaccharide during convalescence, sug
gesting that this, too, was a vaccine failure. Andreoni et al.
reported a case of recurrent meningococcal disease in a C7
deficient patient 2.5 y post vaccination. This patient initially
had a good antibody response to the group C polysaccharide.
The antibody response at the time of recurrent infection was
0.38 pg/mlL, but it is not clear if this was the level when he
was first re exposed or reflected consumption due to active
infection.” Fijen and colleagues documented infection with group
Y in C8B deficient individuals at 3.5 and 5 y post vaccination.”
Based on this experience, they recommended repeat vaccination
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after 3 y in individuals with TCCD, a recommendation that was,
until recently,”” reflected in national guidelines.”’

It has been suggested, based on in vitro studies, that ant
capsular antibody levels are appropriate surrogate markers for
protection in individuals with TCCD, and that levels as low as 1
to 2 pg/mL are adequate for protection.”” Our case, in which an
anti Y antibody level of 0.8 pg/mL 5 mo before the terminal
infection was not protective, is consistent with this suggestion.
Defining a precise minimum protective cutoff is probably not
possible due to differences in antibody binding avidities, and anti
capsular antibody may underestimate the degree of protection.*
Nevertheless, this test is readily available and may help identify
those with an inadequate response to vaccination.

This case highlights the fact that some individuals with TCCD
demonstrate an impaired or short lived response to vaccination
with meningococcal capsular polysaccharide, and underscores
the appropriateness of a more aggressive vaccination strategy.
Current guidelines from the US Centers for Disease Control
and Prevention recommend that individuals with complement
deficiencies receive a two dose primary series of meningococcal
conjugate vaccine followed by boosting every 5 y.* Whether or
not this will be adequate for this population remains to be seen.”
Vaccines developed for group B meningococcus based on sub
capsular antigens do elicit opsonophagocytic as well as bactericidal
activity in normal hosts,”” and therefore have the potential to
induce cross protecting antibodies in individuals with TCCD.
Since individuals with TCCD are also susceptible to serogroups
not available in vaccines and are less likely to develop cross
protection from antibodies to sub capsular antigens that develop
as a result of colonization, the use of sub capsular meningococcal
vaccines, when they become available, will likely be appropriate.
Unitil such vaccines are available and demonstrate full protection
in individuals with TCCD, additional strategies, such as anti
biotic prophylaxis or self treatment of prodromal symptoms, seem
prudent.

The normal CH50 in this patient at age 11 appears to have
been a laboratory error, although some TCCD mutations are
associated with subtotal deficiencies that allow for detectable
CH50 activity.® Unfortunately, no more archived samples are
available from this patient to further characterize the precise
defect associated with his lack of detectable serum C7. The CH50
test should detect most of those defects that predispose to
recurrent meningococcal infection. However, given the high
prevalence of complement deficiencies among individuals with
sporadic meningococcal disease, the expected increase in this
prevalence as the overall incidence of meningococcal disease
declines™ and the possibility of identifying other family members
who may be at risk (properdin deficiency is X linked; C7 and
other hereditary complement defects are autosomal co dominant*),
a more thorough workup of the complement system in survivors
of meningococcal disease, to include AH50 and/or tests for
individual complement components, could be justified.
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